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This  program  involved  tracking  surface  drifters,  equipped  with 
GPS  and  VHP  electronics,  in  the  waters  near  Beaufort  Inlet,  NC. 
The  primary  objectives  were  to  effect  improvements  in  drifter 
tracking  technology  and  to  study  circulation  and  dynamics  near 
Beaufort  Inlet. 

The  drifter  tracking  operations  funded  by  ONR  were  carried  out  in 
April  1993 .  In  one  part  of  the  study,  drifter  were  released  at 
Beaufort  Inlet  during  the  early  stages  of  the  incoming  tide. 
Drifter  were  also  released  at  the  front  separating  turbid  water 
exiting  the  inlet  from  receiving  shelf  water.  Niomerous  CTD 
measurements  were  acquired  in  order  to  characterize  the 
hydrographic  properties  in  the  area  of  the  drifters.  This  work 
was  carried  out  in  conjunction  with  a  NOAA-funded  study  headed  by 
L.  Pietrafesa  and  D.  Logan  of  North  Carolina  State  University. 

Among  the  technical  concerns  addressed  was  the  limitation  of  VHP 
tracking.  With  the  configuration  employed  (9-m  high  VHP  antenna 
aboard  the  tracking  vessel  and  a  2-watt  transmitter  with  a  1-m 
whip  antenna  on  the  drifter) ,  the  tracking  range  was  found  to  be 
line-of-sight  limited.  The  maximiam  range  of  16  km  was  sufficient 
for  attended  tracking  of  a  small  fleet  of  drifters.  ARGOS 
positioning  was  added  during  times  when- drifters  were  left 
unattended  in  open  water  for  a  day  or  more.  This  capacity 
enabled  us  to  return  to  within  VHP  tracking  range  of  the 
drifters. 

Another  technical  issue  considered  was  the  determination  of 
drifter  velocity  from  GPS  positions  acquired  without  differential 
correction.  As  part  of  our  study  of  this  issue,  the  statistical 
characteristics  of  the  GPS  position  deviations  were  examined. 
These  were  found  to  have  a  root-mean-square  value  of  40  m  and  a 
correlation  time  scale  of  roughly  3  minutes.  Velocity 
determination  from  the  non-differential  positions  was 
accomplished  by  means  of  a  linear  regression  technique.  This 
gave  highly  accurate  velocity  estimates:  typically  to  within  0.25 
cm/s  as  judged  by  the  95%  confidence  intervals  of  the 
regressions.  Pormulae  for  the  uncertainty  limits  of  the  computed 
velocities  have  been  derived.  These  limits  are  principally 
constrained  by  the  correlation  time  scale  of  the  position 
deviations . 


The  technical  expertise  gained  in  this  study  aided  the  design  and 
conduct  of  subsequent  drifter  tracking  projects  carried  out  over 
the  northern  Hatteras  Shelf  (as  part  of  a  MMS-funded  study)  and 
over  Georges  Bank  (as  part  of  the  Georges  Bank  GLOBEC  project) . 

Our  study  of  the  circulation  near  Beaufort  Inlet  has  continued  as 
part  of  the  South  Atlantic  Bight  Recruitment  Experiment  (SABRE) . 
One  aspect  of  this  study  has  focussed  on  the  fate  of  water 
flowing  through  Beaufort  Inlet.  The  drifter  tracks  and  companion 
CTD  data  indicate  that  surface  water  entering  the  inlet  tends  to 
flow  eastward  toward  Pamlico  Sound  (Figure  1) ,  a  phenomenon  with 
important  implications  with  regard  to  incoming  larval  fish 
survival .  The  maximum  tidal  range  of  this  water  was  found  to  be 
on  the  order  of  12  km.  Its  tendency  for  eastward  movement  is 
partly _ attributed  to  the  pressure  gradient  set  up  by  the  fresh 
water  input  to  the  estuarine  system,  which  enters  primarily  to 
the  west  of  the  inlet.  Drifter  tracks,  combined  with  current 
meter  data,  have  revealed  strong  asymmetries  in  the  tidal  flow  at 
Beaufort _ Inlet .  These  are  accompanied  by  large  (order  30  cm/s) 
and  spatially  varying  mean  flows,  directed  both  into  the  estuary 
and  seaward. 

Results  of  this  study  have  been  presented  (by  Churchill)  at  the 

lant ic  Bight  Physical  Oceanography  and  Meteorology  Workshop 
(Raleigh,  November  1993)  and  at  a  WHOI  seminar  (Oct  1993).  Some 
of  our  findings  have  been  included  in  a  recent  masters  thesis 
(Logan,  1995)  and  NOAA  technical  report  (Logan  et  al . ,  1995a). 
They  are  detailed  in  a  paper  soon  to  be  submitted  to  for  peer" 
review  publication  (Logan  et  al.,  1995b). 
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